Pincus and his collaborators (1-4) have demonstrated that there is a normal cycle of excretion of neutral, lipid-soluble reducing steroids which has a maximum between 7 a.m. and 11 a.m., decreases during the afternoon, and is at a minimum during the night. This corresponds to the normal excretory cycle of other urinary constituents (5-13). It has also been shown that in congestive cardiac failure (14, 15) and in cirrhosis of the liver with ascites (16) there is a reversed diurnal cycle of water and sodium excretion, with maximum values during the night in a high proportion of the individuals studied. This investi1Reviewed by the Veterans Administration and published with the approval of the Chief Medical Director. The statements and conclusions of the authors are the results of their own study and do not necessarily reflect the opinion or policy of the Veterans Administration.
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gation was designed to determine if the excretion of steroids was also altered by these conditions.
MATERIAL AND METHODS
Ten normal male adults were used as controls. Fourteen male patients with congestive heart failure, of various etiologies and in differing degrees of decompensation, and 12 male patients with cirrhosis of the liver and ascites comprised the abnormal groups. Almost all of the patients were on a standard hospital diet containing a calculated 1,000 milligrams of sodium daily. Diuretics were not used within 48 hours of the urine collection periods, and no clinical evidence of urinary obstruction was present. Three consecutive, eight-hour, spontaneously voided urine specimens were collected from each individual. The one collected between 6 a.m. and 2 p.m. was designated the morning specimen, the one collected between 2 p.m. and 10 p.m. was designated the afternoon specimen, and the one collected between 10 p.m. and 6 a.m. was designated the night specimen. The time of the night specimen was chosen so that it would coincide most closely with the hours of sleep. The volume of each urine was measured and the quantity of neutral 
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Date- (17) . In almost all of the specimens obtained from the cardiac and cirrhotic patients, the quantity of excreted sodium was determined by means of the Beckman flame photometer and the quantity of excreted creatinine was determined by the Bonsnes and Taussky (18) modification of the Jaffe reaction.
RESULTS
The tables summarize the clinical data and the results. The total amount of the excreted substance is indicated in the first column of each group, and the succeeding three columns indicate the amount excreted in the morning, afternoon and night periods, respectively, expressed as per cent of the total amount excreted. Table I indicates the results obtained in the normal subjects. All demonstrated a morning maximum steroid excretion, and most had a morning maximum water excretion. The average 24-hour excretion of steroids was 3.00 milligrams.
The pattern of excretion of steroids, water, sodium and creatinine in 14 patients with congestive cardiac failure is seen in Table II . The average 24-hour excretion of steroids was 2.96 milligrams, which was remarkably close to the normal value. However, the distribution of the excreted steroids showed a definite alteration: in only four studies was the maximum excretion in the morning, and in two of these, the patients (E. P. and E. J.) were very well compensated by intensive therapy. The steroid pattern resembled the excretory cycles of the water, sodium and creatinine. It can be seen that the fluctuations in excretion of steroids, water and creatinine from period to period are of the same order, but that excretion of sodium shows more marked variations.
The observations made on 12 patients with cirrhosis of the liver and ascites are seen in Table III. The results compare closely to those of the cardiac group. The average 24-hour excretion of steroids, 3 .32 milligrams, is slightly higher than for the other two groups. However, these differences are not statistically significant. It can be seen that the excretory cycle is abnormal in most instances, that the fluctuation in the water, creatinine and steroid cycles is less than normal, while fluctuation in the sodium cycle is proportionately greater, and that most of the variations in excretion of the S Hereafter referred to as steroids. observed substances from period to period are in the same direction. Despite the apparent trend, the differences in the creatinine values are not significant, and cannot be interpreted to demonstrate a nocturnal increase in the glomerular filtration rate.
DISCUSSION
Most studies on diurnal variation in urinary excretion have concerned the normal patterns. These patterns have been well documented, and there is general agreement among investigators that the maximum output of water, sodium, potassium, chloride, urea and creatinine is during the day, with a peak either just before or just after noon (5) (6) (7) (8) (9) (10) (11) (12) (13) . Recently, a number of studies on abnormal variations have appeared, especially pertaining to the nocturnal diuresis found in patients with congestive cardiac failure (14, 15) . We have recently shown that there is a similar nocturnal diuresis in cirrhosis of the liver with ascites (16) . Although a nocturnal increase in renal plasma flow has been demonstrated in congestive cardiac failure (14, 15) , which is associated with an increased glomerular filtration rate, this does not necessarily explain' the entire mechanism of the nocturia. To our knowledge no similar studies of renal plasma flow and glomerular filtration rate have been performed on patients with cirrhosis of the liver. In both of these conditions a nocturnal diuresis of water and sodium has been observed, but in our series (16) most of the patients exhibited no consistent associated diuresis of potassium.
The work of Pincus and his collaborators demonstrated that normally there was a maximum excretion of steroids during the morning, a decreased excretion during the rest of the day, and a minimum during the night. They believed that the morning increase was not due to increased filtration alone, since the excretion of steroids showed a greater proportionate increase than did the excretion of creatinine. The variation was considered to be the result of the increased stress due to resumption of activity after sleep. They noted that specific stress situations were associated with an increase in adrenal cortical steroid excretion occurring within a short time following the application of the stress.
The present studies confirm the nature of the steroid excretory cycle in normal individuals. However, there is a fairly consistent relationship between the excretion of steroids, water and creatinine, suggesting that there may be a similar excretory mechanism for each, and that under these conditions excretion may be related to the filtration rate. A similar relationship is seen in congestive failure and cirrhosis, although there is displacement in the time of peak excretion. This shift in the cycle cannot be attributed to periods of excessive stress, first because the total steroid excretion is no greater than in the normals, and second because there is no evidence of an altered stress cycle. It may be suggested that in some of the patients with congestive cardiac failure nocturnal episodes of paroxysmal dyspnea and insomnia may be related to increased stress; however, patients who slept soundly during the collection period also demonstrated increased nocturnal steroid excretion. None of the patients with cirrhosis showed evidence of disturbed sleep other than that caused by the inconvenience of the nocturia itself. It is apparent either that more steroids are being presented to the kidney during the night, or that the kidney is relatively more efficient in excreting the steroids at that time.
From the data it appears that the amount of steroid excreted in 24 hours is relatively constant, and that the values for patients with congestive cardiac failure and cirrhosis of the liver are not significantly different from the normals. Abnormal patterns of diurnal urinary excretion of water, sodium, and creatinine are associated with similarly abnormal patterns of steroid excretion. It does not seem possible to determine from the data whether this abnormal excretory pattern for water, sodium and creatinine results from the pattern of steroid excretion, or whether the rate of steroid excretion is itself governed by the same alternate factors. In addition to the absence of evidence of increased adrenocortical activity, there was no evidence of an alteration in the stress cycle of these patients. Gaunt, Birnie and Eversole (19) have reviewed data demonstrating that an adequate amount of cortical hormone is necessary for water diuresis. However, they point out that at the same time as there is increased cortico-steroid there is usually an increased retention of sodium. While this may be true on an overall balance, fluctuations in sodium excretion during the day are in the same direction as fluctuations in steroid excretion, rather than in the opposite direction as would be expected. CONCLUSIONS 1. The average 24-hour excretion of neutral lipid-soluble reducing steroids was 3.00 milligrams in ten normal adults, 2.96 milligrams in 14 patients with decompensated or recompensated cardiac failure, and 3.32 milligrams in 12 patients with cirrhosis of the liver and ascites.
2. In all of the normal controls there was a significant morning maximum excretion of steroids. In both of the abnormal conditions studied the period of maximum excretion was most commonly observed in the afternoon or during the night.
3. With few exceptions, the excretion of steroids in cardiac failure and cirrhosis was proportional to the excretion of creatinine within the limits of error of the methods. This suggests that the excretion of steroids may be proportional to the glomerular filtration rate.
4. Since the total steroid excretion is within normal range, there is no evidence of increased or abnormal stress as a cause of the abnormal steroid excretory pattern. It is possible that the glomerular filtration rate is proportional to adrenocortical activity as measured by steroid excretion. However, it seems more probable that the urinary content of the steroid is proportional to the excretory rate.
5. In the normal and abnormal states studied, the water excretion generally paralleled that of creatinine and steroids, while the sodium excretion showed more marked variations, usually, but not invariably, in the same direction.
